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Abstract
When the tetrahedral A sites of a spinel structure are occupied by diamagnetic ions, the 90? B-B interactions become quite significant. The Cr 3+ -Cr 3+ interactions in chromites are known to be antiferromagnetic whereas the Mn4+ -Mn4+ interactions in manganites are known to be ferromagnetic. In order to investigate this difference in the behaviour of isoelectronic ions Cr3+ and Mn4+ with a 3d3 configuration, this work was taken up. Compounds containing diamagnetio ion? at tetrahedral site? and Mn4+ and Cr3+ ions at octahedral sites have been prepared. The work is divided into two systems. The first system compounds contain Li1+ and Zn2+ at tetrahedral sites and Mn 4+ , Cr 3+ and Li 1+ at octahedral sites. The second system compounds contain Li 1+ , Zn 2+ and Cu 1+ at tetrahedral sites and Mn 4+ , Cr 3+ and Mn4+ at octahedral sites, The compounds were prepared by mixing the oxides under alcohol and firing the mixtures in oxygen atmosphere at 800, 900 and 950?C with intermediate cooling and grinding* The completion of the reaction was checked by X-ray diffraction studies. A11 the compounds showed cubic spinel structure and no tetragonal distortion was observed. Quantitative X-ray intensity measurements were done for 12 compounds and the agreement between the values of observed and calculated intensities was found to be fairly good. Paramagnetic susceptibility of all the compounds has been measured by the Guoy method in the temperature range 80-600OK. and 1/?M was plotted as a function of temperature. The 6 values were calculated, from the high temperature linear portion of the curve. It was found that there is a gradual transition from ferromagnetic behaviour to antiferromagnetic behaviour in compounds, as the concentration, of Cr 3+ , is increased or the concentration of Mn 4+ is decreased. It was concluded that the reason for the difference in behaviour of Cr 3+ and Mn 4+ is the difference in their ionic radii. Both direct exchange and super exchange contribute to J90 and as Cr 3+ ion is larger than Mn4+ ion, direct interaction which is strong and negative predominates in compounds rich in chromium, and hence they are antiferromagnetic. But in compounds rich in Mn 4+ ion, the positive superexchange exceeds the -ve direct exchange and hence compounds are ferromagnetic. The electrical conductivity of the pellets has been measured at various temperatures from room temperature to about 3000C. The log p is plotted against 1/T and the activation energies of all the compounds have been calculated. It is observed that the activation energies of compounds containing copper are less than the activation energies of the compounds which do not contain copper. The various mechanisms of conduction have been discussed. 
  	 


